Intramolecular charge transfer with fluorazene and N-phenylpyrrole.
The reaction from the initially prepared locally excited (LE) precursor to the intramolecular charge transfer (ICT) state of the planarized fluorazene (FPP) is investigated and compared with its flexible counterpart N-phenylpyrrole (PP). The fluorescence spectra of FPP and PP at 25 degrees C in solvents of different polarity reveal that the onset of a LE --> ICT reaction occurs at lower polarity (tetrahydrofuran, epsilon = 7.39) for FPP than for PP (1,2-dichloroethane, epsilon = 10.4). In accordance with this observation, the ICT reaction enthalpy -DeltaH is larger for FPP than for PP, 16.7 versus 6.7 kJ/mol in ethyl cyanide (EtCN). The larger ICT efficiency of FPP is related to the smaller energy gap between the two lowest excited singlet states DeltaE(S(1),S(2)): 3680 cm(-1) for FPP and 4070 cm(-1) for PP in n-hexane, as would be expected in the context of the PICT model. From picosecond fluorescence decays in EtCN at -45 degrees C it is found that the LE --> ICT reaction rate constant k(a) of FPP is with 9.8 x 10(10) s(-1) considerably larger than that of PP with 3.9 x 10(10) s(-1). From femtosecond transient absorption spectra in acetonitrile (MeCN) at 22 degrees C, an ICT reaction time of 1.6 ps is obtained for FPP, shorter than the 4.0 ps determined for PP. The results show that a perpendicular twist of the pyrrole and phenyl subgroups is not required for an efficient ICT reaction with PP, the planarization of FPP even making this reaction faster. The similarity of the ESA spectra of FPP with those of PP in MeCN, with ICT absorption maxima at 365 nm (FPP) and 370 nm (PP), leads to the conclusion that both ICT states have a planar structure.